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ABSTRACT
T i l l ,  Barbara A ., M.A., June 1980 Anthropology
Geoarchaeology of a Rockshelter— Site 5 ME 82, Mesa County, Colorado 
(85 pp.)
Director: Dee C. Taylor
Site 5 ME 82, a prehistoric rockshelter, is located on the Colorado 
Plateau in west central Colorado. Occupied ca. 5000-600 B.C., this  
Archaic-period s ite  has yielded few a r t i fa c ts .  Yet 5 ME 82 provides 
information rela ting  to environmental conditions met with by the 
s ite 's  prehistoric inhabitants.
A geoarchaeological study of 5 ME 82 was undertaken in order to 
recover information regarding the s ite 's  paleoenvironment. This 
study included: (1) f ie ld  observations of geomorphic units in the
s ite  area, and (2) laboratory analysis of rockshelter sediments.
The la t te r  involved use of the following geoarchaeological procedures: 
grain-size analysis, scanning electron microscopy, and X-Ray d if fra c t io n  
of clay minerals.
Analysis suggests that the paleoenvironment at the s ite  during i n i t i a l  
occupation was more humid than the present climate of the area. However, 
through time increasingly arid conditions prevailed. Based on geo­
archaeological in terpretations, trends in the s i te 's  pollen p ro f i le  
and l i th ic  assemblage are predicted.
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Chapter 1 : 
INTRODUCTION
Site 5 ME 82, a prehistoric rockshelter, is located on the Colorado 
Plateau in west central Colorado. Diagnostic a r t i fa c ts  as well as the 
range of radiocarbon dates (ca. 5000 to 600 B.C.) indicate Archaic 
cultural a f f i l i a t io n .  The rockshelter was p a r t ia l ly  excavated in May 
and early June 1979, by Centuries Research, Montrose, Colorado, under 
contract to the U.S. Department of the In te r io r ,  Bureau of Land Manage­
ment. The s ite  had been previously vandalized, hence the BLM wanted to 
test the s ite  before more vandalism occurred. Three other smaller rock­
shelter sites within the same area have been almost to ta l ly  destroyed 
by pothunters.
While re la t iv e ly  few a r t i fa c ts  were recovered, 5 ME 32 and s im ilar  
small sites can y ie ld  s ign ifican t amounts of information pertinent to 
archaeological in terpretation . Much of this information can be obtained 
through in terd isc ip linary  studies. While employed by Centuries Research 
during the summer of 1979, I undertook a geoarchaeological study of the 
s ite .  I v is ited the rockshelter in la te  June and in July, following 
test excavations, in order to obtain data for this study.
Geoarchaeology, the "resolution of geology-related problems in 
archaeology" (Hassan 1979: 267) attempts to answer archaeological
questions through the use of geological techniques. My primary in te res t
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in the rockshelter was in testing and applying geoarchaeological 
techniques in order to recover information regarding the paleoenvironment 
at the s ite .  Thus, the data would address questions about environmental 
change or continuity and po ten tia lly  allow inferences to be made about 
human ecological adaptation, regional culture h istory, and ultim ately  
man/land relationships.
The geoarchaeological study I carried out was two-fold: (1) analysis
of rockshelter sediments, and (2) analysis of the landforms or geo­
morphology near the s ite .  I was part ic u la r ly  interested in applying 
geoarchaeological methods to a rockshelter s i te ,  because not only does 
a cave or rockshelter form a natural sediment trap (Collcutt 1979: 290),
but the sedimentary accumulation in such a s ite  is more easily preserved 
than that in an open s ite .
Precedents ex is t for this type of study, however the majority of 
these geoarchaeological cave studies have been undertaken on Old World 
sites . 5 ME 82 d iffe rs  in several important ways from these sites as 
well as from most New World sites where geoarchaeological techniques 
have been u t i l iz e d .  These differences include:
(1) The parent rock type of 5 ME 82 is sandstone rather than 
limestone (the most common material in which caves are formed). This 
point is quite s ig n if ic a n t, because the majority of geoarchaeological 
cave studies are based on examination of limestone cave deposits (c f .  
Bordes 1972; Dort 1975; Farrand 1975; Farrand and Goldberg 1973;
Frank 1971; Lav ille  1976; Sampson 1967; Schmid 1969; Brain 1967; Sadek- 
Kooros 1972). Most geological l i te ra tu re  on cave sediments is based on 
studies of limestone caves (c f. White and White 1968, 1969).
Correspondingly, i t  is more d i f f ic u l t  to make inferences about sand 
within the sediments of a sandstone cave than i t  is to make inferences 
about sand in a limestone cave. Butzer (1973), Rathbun (1979), and 
Walker (1964) discuss some sandstone rockshelter problems that are only 
roughly comparable to those broached here. Studies underway at  
Meadowcroft Rockshelter in Pennsylvania (Adovasio ^ ^  1977; and 
Donahue et ^  1979) seem s im ilar to those discussed here, but th e ir  
preliminary nature make comparison d i f f ic u l t .
(2) The time span dealt with at 5 ME 82 is only 6000-7000 years, 
in contrast to the longer time span dealt with in most geoarchaeological 
studies of Paleo lith ic  cave or rockshelter sites (c f. Bordes 1972; 
Farrand 1975; Farrand and Goldberg 1973; Sampson 1967, e t c . ) .  Climatic  
changes are apt to be less marked over this shorter time span. On the 
other hand, a lte ra tio n  of the landscape is less l ik e ly .
(3) Inferred climate at many cave sites in Europe was re la t iv e ly  
wet or humid; therefore, analyzing frost-shattered debris and d if fe re n ­
t ia t in g  between the products of chemical and mechanical weathering play 
an important role in many European studies (c f. Bordes 1972; Schmid 
1969; Lav ille  1976; Farrand 1975). Because of the nature of sandstone 
and the more arid climate of the Colorado Plateau, products of f ro s t-  
shattering intervals cannot be d irec tly  inferred at 5 ME 82.
(4) Most geoarchaeological studies of cave or rockshelter sites  
are concerned almost exclusively with sediments within the s i te .  The 
reason for this appears to be that limestone caves commonly have a large  
cavern in comparison with the size of the cave mouth. In e f fe c t ,  the 
cave is considered to represent a microenvironment in i t s e l f  (c f .  Legge
1972). This is not the case for rockshelters, which are comparatively 
shallow and more open to outside clim atic influence. Because of th is  
I considered i t  important to examine not only the rockshelter sediments, 
but also to re la te  outside geomorphology to sedimentation within the 
s ite .
A variety of geoarchaeological methods were available for testing  
at 5 ME 82. Field procedures, or analysis of landforms in the area, 
were carried out in July 1979 with the help of Dr. J.N. Moore, Depart­
ment of Geology, University of Montana. Next, laboratory tests were 
undertaken on the rockshelter sediments. Of the large number of  
potential laboratory tests I chose three: grain-size analysis,
scanning electron microscopy of quartz grain surface textures, and 
X-ray d iffrac tio n  of clay minerals. These tests re f le c t  the environment 
in which sediments were deposited as well as the type and/or amount of 
weathering a s ite  has undergone. None of these tests is regarded as 
d e fin it iv e  in and of i t s e l f .  Rather, used together, the tests provide 
a body of data applicable to the s ite 's  paleoenvironment.
The physical and compositional characteristics of a sediment re f le c t  
the environmental cycle of sediment weathering, transportation, and 
deposition. However, paleoenvironmental reconstruction is a complex 
process. I t  is imperative that in terpretation  include data from a 
variety of sources, not solely from the examination of sediments and 
geomorphology. Paleoenvironmental in terpretation  should include 
palynological and/or faunal data as w ell. Unfortunately, i t  is usually 
the case that pollen and faunal m aterials, what is included within the 
sediments, are analyzed to the exclusion of the sediment i t s e l f
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(Shackley 1972: 133). Farrand (1975: 5) suggests instead that pollen,
faunal, and sediment analyses provide independent "checks" on paleo­
envi ronmental reconstruction. As both pollen and invertebrate fauna 
analyses are underway on 5 ME 82 m ateria ls , opportunity exists for  
future comparison of these d if fe re n t types of data.
Chapter 2:
DESCRIPTION OF THE AREA
Physiography
The geological province known as the Colorado Plateau spans 150,000 
square miles in western Colorado, eastern Utah, northeast Arizona, and 
northwest New Mexico. The Plateau, underlain by f la t - ly in g  sedimentary 
rocks, slopes gently towards the northeast. Erosion, igneous a c t iv i ty ,  
fau lt in g , and u p l i f t  in the area formed characteristic  landforms: 
primarily high mesas, incised canyons, basins, and resistant sandstone 
and limestone c l i f f s  or rims. The Colorado River, referred to as the 
"Grand River" in early publications (c f .  Woodruff 1911), drains about 
90% of the Plateau (Hunt 1956: 2, 64).
Elevations average 5000 to 6000 feet in the Uinta Basin area, located 
on the northeast and s tructu ra lly  lowest part of the Plateau. Here the 
Colorado River is incised into Cretaceous rock, forming some steep-walled 
canyons, DeBeque Canyon among them (Fig. 1 ) . Plateau Creek and Roan 
Creek jo in  the Colorado in DeBeque Canyon.
The two highest mesas on the northeast part of the Plateau are Grand 
Mesa and Battlement Mesa, both over 10,000 feet in elevation. Addition­
a l ly ,  resistant rocks formed prominant bedrock c l i f f s  known as the Book 
C lif fs  and Roan C l i f fs .
Fig. 1— Areal Map 5 ME 82 (c irc led)
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Legal Location/Access
5 ME 82 is located in the SE % NE % of Section 19, Township 9 South, 
Range 97 West. State highway 6 and 24 between Grand Junction and DeBeque, 
Colorado provides the nearest highway access to the s i te ;  the highway 
borders the Colorado River through DeBeque Canyon. The rockshelter is 
located in East Horseshoe Canyon, one of the smaller side canyons of 
DeBeque Canyon about f ive  miles south southwest of DeBeque, Colorado.
The nearest present-day permanent water source is the Colorado River, 
about mile west of the s ite .  An in term ittent drainage runs d ire c tly  
adjacent to the rockshelter. The rockshelter, located at the curve in 
the horseshoe canyon, opens to the south. Elevation of the s ite  is 
5040 feet.
Climate
Climate in the area is much affected by differences in elevation, 
so that climatic variation within a short distance is common. Present 
climate of the area can be characterized as arid to semi-arid— prec ip i­
ta tion  averages less than 15 inches per year. Most precip itation occurs 
in the winter and early spring, and in August. June is the dries t month 
(Berry 1968: 597). A climatic warming and drying trend in the years
following 1930 is noted by Yeend (1969: 6). Precipitation and tempera­
ture data for nearby areas are summarized in Table 1. Prevailing wind 
and winter storms are from the west (Berry 1968: 596).
Soils
The primary soil type in the s ite  area is a "Torriorthents-Rock 
outcrop association: Warm, shallow, well drained, sloping to steep soils
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T d b l 6 1 - - -
Normal Temperature and Precipitation for the period 1931-1960
Grand Junction 
4855'
Col 1 bran 
6000’
R if le
5600’
Temperature (degrees F)
Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Annual
26.0 32.6 41.5 52.3 62.2 71.3 78.2 75.5 67.8 55.0 38.8 29.1 52.5
22.8 27.6 36.1 46.4 54.8 63.2 69.4 67.2 59.4 48.7 34.4 26.2 46.4
23.2 29.1 38.3 48.3 56.7 64.5 71.0 68.9 60.6 49.9 35.9 26.7 47.8
Precipitation
Grand Junction .64 .69 .75 .75 .60 .42 .57 1.07 .91 .74 .58 .57 8.29
Col 1 bran 1.02 1.22 1.30 1.56 1.10 .74 1.00 1.41 1.28 1.27 .98 .95 13.83
R if le .92 .80 .91 1.01 .79 .69 .98 1.20 .92 1.09 .73 .84 10.93
(Berry 1968: 604)
and Rock outcrop on breaks and canyons" (U.S. Department of Agriculture  
1972). A second prevalent soil type in the area is a "Natrargids- 
Haplargids-Camborthids association: Harm, deep and moderately deep,
well drained, gently sloping to moderately steep soils on mesas and 
benches."
Vegetation
The most widespread vegetation types near the rockshelter are 
pinyon-juniper and sagebrush. Pinyon-juniper woodlands, found on level 
mesas and north-facing slopes, usually border sage parks. Saltbrush 
tends to dominate canyons and south-facing slopes; shadscale, gall e ta ,  
and snakeweed are common. Greasewood occurs in drainages ( l ik e  the 
in term ittent stream bed adjacent to the s i te ) .  Next to the Colorado 
River riparian (shoreline) vegetation predominates, including cottonwoods, 
willows, saltcedar, and herbaceous grasses and forbs (U.S. Department of 
the In te r io r  n .d .: 836, 840).
Wi1d li  fe
W ild life  common to the area today include mule deer, cottontail  
rabbits, chipmunks, mice, squ irre ls , and coyotes. Lizards, horned toads, 
and snakes are also common. Mourning doves are found in comparatively 
large numbers. A variety of waterfowl is present along the Colorado 
River, especially during spring and f a l l  migration and during winter  
months (U.S. Department of the In te r io r  n .d .:  840-43).
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Chapter 3: 
ARCHAEOLOGY
Regional
A rtifacts  and radiocarbon dates from 5 ME 82 demonstrate the s i te 's  
a f f in i t y  to the Archaic cultural stage. The Archaic began (in some 
areas of Colorado, at least) about 8,500 B.C. (Rippeteau 1979: 23) and
continued to as la te  as the A.D. 1800s in some lo c a l i t ie s .  The Archaic 
lifeway represents a fundamental difference in environmental adaptation 
from that of the Paleo-Indian or big-game hunting trad it io n  characteristic  
of the plains, which was at least in part contemporaneous with the 
Archaic, The Archaic lifeway placed a greater emphasis on the exp lo ita ­
tion of plant foods and smaller game. This hunting and gathering, or 
foraging, subsistence enabled wider u t i l iz a t io n  of environmental 
resources within a given area than did big-game hunting.
The Archaic lifeway has been recognized by Jennings (1974), at le a s t ,  
as a continent-wide phenomenon. Among the oldest and most extensively 
studied Archaic sites are those in the western United States, located 
primarily in the Great Basin (Utah/Nevada/California) and the plateau 
areas of Oregon, Idaho, and Colorado. S tra t i f ie d  cave sites including 
Danger Cave (Jennings 1957), Hogup Cave (A ikens 1970), Ventana Cave 
(Haury 1950), Humboldt Cave (Heizer and Krieger 1956), and a series of 
caves in Oregon (Cressman 1942) are the most famous. Indeed, the
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archaeological record In the area is biased toward information obtained
from cave sites (Thomas 1973: 166).
Jennings (various) used data gleaned from these s t ra t i f ie d  cave
sites in formulating the concept of the 'Desert Culture' or 'Desert
Archaic', characterized by "evidence of a specialized, successful way of
l i f e  geared to the rigor and apparent b io tic  parsimony of the Desert
West" (Jennings 1964: 152). Features ty p ic a lly  associated with these
sites include basketry and weaving, used to produce containers, snares,
nets, sandals, e tc . ;  m illing or grinding stones associated with the
exploitation of seeds; awls; as well as evidence of the u t i l iz a t io n  of
smaller fauna such as rabbits, deer, rodents, birds, and small re p t ile s .
Some argument exists regarding use of the term 'Desert Culture'
(Jennings 1973) because of its  apparent de-emphasis on local cultural
variation. Here the single term 'Archaic' is used to refer to the
cultural a f f i l ia t io n  of 5 ME 82.
Inferences about the Archaic lifeway in the western United States
are strongly based on ethnographic analogy. This analogy stems from
Steward's (1938) landmark ethnographic work on the Great Basin Shoshoni.
Because the orientation of Steward's work was toward examination of man
and his relationship to the physical environment, cultural adaptations
are seen in that l ig h t:
The type of sociopolitical groups in the Basin-Plateau 
area was conditioned to a definable extent by human 
ecology. R a in fa ll ,  so ils , topography, and climate 
determined the nature, quantity, and d istribution of 
plant and animal species which were required for food.
The hunting and gathering devices and transportational 
f a c i l i t ie s  known in the area allowed only a certain  
quantity of these to be procured and consequently 
lim ited the general population density. The subsistence
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habits required in each region largely determined the 
s ize , nature, and permanancy of population aggregates.
These, in turn, predetermined many, though not a l l ,  
features of social structure and p o li t ic a l  controls 
(Steward 1938: 256-57).
According to Steward's model, the primary economic unit in the semi- 
arid Great Basin/Plateau area was the nuclear family. Social units were 
the product of economic necessity; that is ,  the re la t iv e  scarcity of 
resources precluded v illage  formation in most of the area during most of 
the year. Instead, individual families exploited a series o f micro­
environments, moving according to the resource a v a i la b i l i ty  within the 
d iffe ren t microenvironments. Knowledge about the environment allowed 
them to "predict" when resources (e.g . pinyon nuts, berries, e tc .)  could 
be harvested within an environmental zone. This pattern, known as the 
"seasonal round," caused a breaking-up of p a tr il in e a l bands for most of 
the year. However, during the winter nuclear families (averaging 6 
persons per household) came together to form winter villages of 15-20 
fam ilies. Winter villages were located where fuel was available and 
where foodstuffs had been stored. Weddings and other ceremonial events 
took place at th is  time.
The archaeological significance of this ethnographic analogy was 
tested empirically by Thomas (1973), who concluded that "the Desert 
Archaic archaeological pattern is nothing i f  i t  is not the prehistoric  
manifestation of Steward's theory." Thomas' study of the ecological
pattern of the Reese River Valley, central Nevada, indicated that:
The.. .subsistence system is characterized by 2 types of 
settlements. The Shoreline settlement consists of a series 
of sites located on a permanent water source within the
lower sagebrush-grass lifezone. The economic focus is
upon summer-ripening crops, prim arily  grasses and roots.
The Shoreline settlement consists of massive linear  
scatters of a r t i fa c ts ,  generally para lle l to the flowing
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source of water. Mo consistent locus of habitation was 
reoccupied; apparently campsites were situated near 
scattered caches of seeds. Structures were probably 
restric ted  to brush windbreaks and sun s h a d e s . .T h e  
Pi non Ecotone settlement corresponds to Steward's 
winter v il lage  s ites . These habitation settlements were 
located in stands of pi non and juniper trees, often on 
long, low ridges which fingered onto the valley f lo o r .
This pattern enabled explo itation of dual lifezones, a 
phenomenon which has been termed the "edge e f fe c t ."
These sites are also l inear  scatters, but unlike the 
Shoreline settlements, the Pinon Ecotone situations consist
of more concentrated a r t i f a c t  c lusters  The duration of
the Pi non Ecotone settlement is lim ited by the a v a i la b i l i ty
of the local pinon crop the precise locus of winter
habitation varied from year to year; this fluctuating  
locus can perhaps be planned up to 3 yr in advance. The 
a rt ifa c ts  indicate that most of the hide working and 
clothing manufacture took place in the Pinon Ecotone sites
 Dwellings were probably small domed wickiups, surrounded
by stone c irc les . At some period in time, housepits were 
also used. I t  is suggested that about 5 families lived  
on each ridge-top, but there might be several such ridge-
top villages within a 1 mi radius The Reese River system
is rea lly  based upon a dual central base pattern , since 
habitation alternated between the 2 settlement types, 
depending upon the seasonally available resources (Thomas 
1973: 173).
On the other hand, Madsen and Berry (1975) have c r i t ic iz e d  s t r ic t
adherence to the "Steward model" in the archaeological record. They
suggest that this Numic ( i . e .  language group of the Great Basin
Shoshoneans) analogy "can only serve to obscure explanation of the
sign ificant differences between Numic and Archaic culture systems."
They point out d i f f ic u l t ie s  in the ethnographic analogy made by Thomas
...Thomas (1973) has gone to great lengths to demonstrate 
that Archaic settlement pattern in the Reese River Valley 
of Nevada was highly dependent on pinyon nut y ie lds . How­
ever, this hypothesis is extremely conjectural since there 
is l i t t l e  d irect evidence of Archaic u t i l iz a t io n  of this  
resource. I f  the Numic-Archaic analogy were valid as Thomas 
supposes, we might expect to occasionally find large caches 
of nuts and/or hulls in Archaic sites located in pinyon/ 
juniper zones. The re la t iv e ly  rare occurrence of even single 
specimens at these sites strongly suggests that pinyon ex­
p lo ita tion  was a f a i r ly  ins ig n if ican t subsistence a c t iv i ty
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in Archaic times. This inference gains support from 
the dated pollen sequences. . .which indicate that the 
dis tr ibution  and abundance of pinyon pine in the Great 
Basin v̂ as minimal p rior to ca. 3000 B.P. (Madsen and 
Berry 1975: 403).
The v a l id ity  of Steward's model as applied to archaeological sub­
sistence patterns, then, appears to be in question. A departure from 
the “model" may part ic u la r ly  be the case for areas peripheral to the 
Great Basin proper.
On a more local scale, 5 ME 82 may be comparable to other Archaic 
sites reported in western Colorado and eastern Utah. These are summarized 
by C.H. Jennings (1968), who also notes that a considerable part of this  
area remains yet to be investigated. C.H. Jennings (1968: 17) cites
radiocarbon dates for Thorne Cave (near Jensen, Utah) as 2280 B.C. and 
2220 B.C., but gives no dates for the Lowell Spring Site on the Yampa 
River. Jennings states that no dates are available for the Hells Midden 
Site on the Yampa River; neither are they available for the early -  
excavated Taylor, Moore, or Casebier Sites in Montrose County (Wormington 
and L ister 1956). A subjective, overall consideration of these sites  
would seem to indicate that the majority contain la te r  components than 
are represented at 5 ME 82. Whether or not this is the case, i t  does 
not seem advisable to make in te r -s i te  paleoenvironmental comparisons 
without dated sequences.
15
Site -sp ec ific  Archaeology
I have not included a detailed description of a r t i fa c tu a l materials  
recovered from the s i te .  This material is being analyzed and reported 
by Alan D. Reed of Nickens and Associates, Montrose, Colorado.
A b r ie f  overview of the assemblage, however, indicates a predominance 
of l i t h ic  materials. The most diagnostic of these materials are a series 
of p ro je c t i le  points. Four complete points and a fragmentary point base 
were recovered. Two of the complete points were found in the b a c k fi l l  
l e f t  by pothunters and thus have no provenience. However, charcoal 
found in association with the remaining two points has been dated as 
2440 - 120 (610 B.C. - 190) fo r FS 330 and 2510 - 120 (660 B.C. i  ISO) 
for FS 183. These dates seem on the young side when compared with 
sim ilar points found in other Archaic s ite s ,  p art ic u la r ly  in the case of  
FS 183, a stemmed, indented base point comparable to points i l lu s tra te d  
by Jennings (1957: 105) and Ai kens (1970: 43) from the Great Basin.
Other l i t h ic  materials recovered include a high percentage of in te r io r  
flakes with many small "sharpening" flakes, as well as secondary and 
primary flakes. The la t t e r  constitutes the lowest percentage flake type. 
Flake material is prim arily  chert, ranging in color from white to dark 
brown, although there are also some basalt flakes.
Grinding stones and grinding stone fragments were recovered from the 
s ite .  One f l a t  grinding slab with a pecked surface was found, placed 
along with a grinding stone on one of the large roof f a l l  blocks east of 
the excavated area. At the base of the c l i f f  about 90 meters west of the 
s ite  a fragmentary bone a r t i fa c t  with a rounded t ip  was found.
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Site Stratigraphy
The f i l l  within 5 ME 82 shows a marked and complex stratigraphy  
unlike the homogeneous, un stra tif ied  f i l l  found in some rockshelter or 
cave sites (c f .  Moss 1978; Wormington and L is ter 1956). Included in 
this re la t iv e ly  complex stratigraphy are laminations and lenses of  
sediment and discontinuous layers (Fig. 2 ) .
Collcutt (1979: 290) suggests that "few sedimentologists are
w ill in g  to discuss the precise procedures involved in th e ir  recognition 
of sedimentary units ." While I did not define or delineate the 
stratigraphie units within 5 ME 82 (th is  was accomplished by personnel 
of Centuries Research prior to my v is its  to the s ite )  i t  is clear that  
texture and color were the primary means of recognizing d if fe re n t  
stratigraphie  units. Cultural levels (or levels 6, 8, 10, 12, 14, 16, 
and 18) were id en tif ied  by the presence of charcoal, seeds, bone, and 
a r t i fa c ts .  "Level 1" is the green shale forming the base of the rock­
shelter. Levels 1-5, 7, 9, 11, 13, 15, 17, and 19 are noncultural.
The stratigraphie p ro f i le  of the west wall of 5 ME 82 (Fig. 2) was 
reconstructed by me from rough f ie ld  notes kept by the excavators.
Sediments within the s ite  came from three sources: (1) roof f a l l
from the walls and roof of the she lter, (2) aeolian transport from out­
side the confines of the shelter, and (3) deposition by stream processes 
and water flowing over the d r ip lin e . In general, those deposits at the 
s ite 's  d rip line  are coarser-grained and more cemented than those under 
the overhang. Large, angular ro o f - fa l l  blocks are the most obvious 
products of sedimentary accumulation, while aeolian a c t iv ity  is perhaps 
the least obvious.
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Tdble 2—  
Radiocarbon Dates
Charcoal samples were submitted to Radiocarbon, L td .,  Lampasas,
Texas. Dates yielded are as follows :
Sample # Date (B.C.) Stratum
24 610 ± 190 18
1 2830 + 240 16
13 660 + 180 16
5 1740 + 210 14
4 3700 ± 150 12
11 3180 + 200 10
10 3870 + 170 10
22 3970 + 220 10
20 3900 + 190 8
41 4820 + 230 6
23 5090 + 180 6
anomolous 
intrusive hearth
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Chapter 4: 
GEOLOGY
The geologic heritage of the Colorado Plateau affects not only 
sediment characteristics and geomorphology of the area, but creates a 
te rra in  to which humans must adjust: "The physical environment must not
be viewed as a s ta t ic  backcloth upon which man is superimposed, but 
instead the constantly changing behavioural environment must be extracted 
from the physical environment and interpreted within the general man- 
environment system" (Davidson 1972: 21). Following is an outline of the
area's geologic history.
Cretaceous
Paleoenvironment
Seventy m illion  to one hundred th i r ty - f iv e  m illion  years ago an 
inland sea occupied most of the northeast Colorado Plateau. During 
this time period, the Cretaceous, a shelf or shallow marine environment 
dominated the Plateau area (Hunt 1956: 1).
Characteristic of the Late Cretaceous was a gradual eastward 
re trea t of the inland sea. As the sea retreated, the area now occupied 
by the Plateau underwent transition  from a marine to a non-marine 
depositional environment. This process, gradual and uneven, caused 
sediment types to vary from marine mud, marine sand, brackish-water 
sand and mud to freshwater sand and mud. The economically important
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coal seams in the area are associated with the f i r s t  of the fresh-water 
deposits (Fisher e^ al_ I960: 39).
Rock Units
The Mesaverde Group is the name applied to some of the Upper 
Cretaceous rocks on the Colorado Plateau. The Mesaverde Group includes 
both marine and nonmarine rocks, predominantly sandstones, shales, and 
coal beds. The Mesaverde 'Group' is further subdivided into d is t in c t ,  
mappable rock units, or formations.
Disagreement exists regarding formation names within the Mesaverde 
group. Several authors apply d if fe re n t  names to the non-coal-bearing, 
nonmarine sandstone formation at the top of the Mesaverde Group (the 
formation in which the rockshelter is located). Lee (1912: 30) used
the term ‘ undifferentiated Mesaverde' in referring  to this formation, 
while Erdmann (1934) termed these rocks the Hunter Canyon Formation.
Young (1955: 187) preferred the term Farrer facies of the Price River
Formation, names applied to 'equivalent' rocks in Utah. Fisher et al 
(1960) and Cashion (1973) follow Erdmann's Hunter Canyon terminology. 
Because a recent geologic map of the area (Cashion 1973) follows the 
Hunter Canyon terminology, I w i l l  also follow that terminology here.
The Hunter Canyon Formation, a non-coal-bearing freshwater deposit, 
contains about 60% sandstone and 40% shale (Erdmann 1934: 2; and Fisher 
e;t ^  1960: 20). Sandstone beds, medium to coarse-grained, form
massive c l i f f s .  Sandstone units contain crossbeds, channels, concretions, 
and mud lumps. Shale units of the Hunter Canyon Formation are gray or 
greenish gray. Fossils are uncommon.
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Tertiary
Paleoenvironment
The transition  from Late Cretaceous time to the succeeding period,
the T e r t ia ry ,  is not c learly  defined. We do know that during the T e r t ia ry ,
seventy m illion  to about two m illion  years ago:
. . . th e  Plateau area was a basin or trough probably not 
fa r  above sea-level and surrounded by newly formed 
mountains whose higher parts were subjected to g la c ia l ,  
or p e r ig la c ia l ,  conditions. The trough, or basin, was 
the product of folding that began in Late Cretaceous 
time and continued during the early  T e rt ia ry . In i ts  
lower parts, several thousand feet of lacustrine and 
f lu v ia t i le  sediments were deposited. A fter Eocene 
time conditions changed markedly. General aggradation 
ceased and general degradation began. Igneous a c t iv i t y . . .  
and epeirogenic u p l i f t  began I t  is supposed that ex­
te r io r  drainage started when the Plateau began to be 
uplifted  epeirogenically, and that the major courses of 
streams probably were established before th is  u p l i f t  
had progressed very fa r .  I t  is also supposed that  
canyon cutting began at that time and that i t  has 
continued to the present time (Hunt 1956: 73).
These lacustrine and f lu v ia t i le  sediments of early Tertia ry  time 
(Paleocene and Eocene) can be attributed not only to ponding in the 
basins between upfolds, but to the huge Green River Lake that was 
formed as the northern part of the Plateau was downwarped. Before la te  
Eocene time this lake had disappeared due to f i l l i n g  and/or u p l i f t  
(Hunt 1956: 73-77).
The middle Tert ia ry  (Oligocene and early Miocene) record is un­
known, as no rocks of th is  age have been found on the Plateau (Hunt 
1956: 77).
During the la te  Tertia ry  ( la te  Miocene and Pliocene) the geologic 
record can again be traced. At th is  time the Colorado Plateau t i l t e d  
northeastward as a result of general u p l i f t .  Also, extrusive igneous 
a c t iv i ty  resulted in extensive sheets of basalt that now cap part of
22
the Plateau, Yeend (1969: 8) cites evidence showing that the basalt
flows that cap Grand and Battlement Mesas (on the northeast part of the 
Plateau) are 9.7 -  0.485 m illion  years old. At the end of the T e r t ia ry ,  
streams began to cut through the v ir tu a l ly  f la t - ly in g  basalt flows into  
the Green River, Wasatch, and Mesaverde Formations (Yeend 1969: 1).
The drainage pattern of the Colorado River above Grand Junction must be 
younger than the basalt flows, as i t  cuts through them (Hunt 1969: 78).
Rock Units
Locally, early Tertia ry  rocks of lacustrine and f lu v ia t i le  origin  
have been designated as the Wasatch Formation. Cl aystone with some 
sandstone and limestone layers comprise the Wasatch. This formation 
can be easily  recognized by i ts  bright coloring (red, gray, and yellow- 
brown t in ts )  as well as its  sculptured outcrops (Fisher ^  ^  1960: 21).
At some lo c a lit ie s  the Wasatch l ies  unconformably over the Mesa­
verde Group. In other areas, however, the Mesaverde is overlain un­
conformably by a unit that Lee (1912: 48) termed the Ohio Creek
Conglomerate, assigned to the early Tert ia ry . Both Erdmann (1934: 53)
and Fisher et ^  (1960: 22) term this  an ‘ unnamed sandstone u n i t , '
while believing i t  to be equivalent to Lee's Ohio Creek Conglomerate. 
Cashion (1973) indicates that a basal conglomerate of the Wasatch 
Formation, the Ohio Creek 'Formation,' is present in the s ite  area, but 
the d is tribution of the Ohio Creek Conglomerate or 'Formation' appears 
to be not yet well defined.
Another early Tertia ry  (Eocene) lacustrine unit is the Green River 
Formation, subdivided into four members. While much of the area's o il  
shale is contained in the Parachute Creek member, only the Douglas Creek
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member of the Green River Formation is present near the s i te ,  forming 
the upper part of the Roan C l i f fs .  I t  is composed prim arily  of shale, 
sandstone, and freshwater marlstone; the sandstone beds forming ledges 
(Erdmann 1934: 58).
Quaternary
Paleoenvironment
The Quaternary period, following the T e r t ia ry ,  began about two
m illion  years ago. The Quaternary record, continuing into recent times,
is re la t iv e ly  complex, so that local manifestations are d i f f ic u l t  to
correlate with regional events. Only a few of the major Quaternary
events on the northeastern Colorado Plateau are described here.
Characteristic of the early Quaternary are pediment landforms.
Pediments are planed erosional surfaces, abutting against and gently
sloping away from a mountain front or escarpment. Pediments are often
cut irregardless of bedrock structure and are usually coated by a thin
veneer of sediment. Pediment surfaces are usually found, although not
necessarily formed, in arid  regions (R it te r  1978: 290-91). Pediments
can be seen near the s ite :
A few pediments are preserved south of De Beque and on the
north side of Plateau Creek. Kimbell Mesa and the south
slopes of Black Mountain are two such remnants The
pediment gravel is commonly 20-30 feet th ick; however, i t  
is loca lly  th icker, especially near the Colorado River,
The gravel is composed of subangular to subrounded pebbles, 
cobbles, and boulders. Locally derived basalt boulders as 
much as 8 fe e t  in diameter are common near the steep slopes 
of Battlement Mesa. Boulders 1-3 feet in diameter are common
at the downslope edge of the pediments Crystalline-rock
types derived from east of the area are abundant in the 
pediment gravel near the Colorado River (Yeend 1969: 9).
Yeend (1969: 9-10) recognizes two levels of pediments: (a) an older
and higher level preserved in only a few lo c a l i t ie s ,  and (b) a lower
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le v e l ,  more widespread, about 500 feet above the Colorado River. These
pediments were graded to the Colorado River, i . e .  the r iv e r  at th is  time
occupied a position about 500 feet above i ts  present va lley .
Glaciation during the la te  Pleistocene affected the topography of
the area, p a rt ic u la r ly  that of the high mesas:
An icecap covered much of the upland and flowed into the 
surrounding valleys during both the Bull Lake (?) and
Pinedale (?) G laciations During Bull Lake (?) time,
ice covered the en tire  surface of Grand Mesa and flowed
into the lowlands at least as low as 5,800 fe e t  Ice
of la te  Pinedale (?) age, in large part stagnant, l e f t  
c re v a s s e -f i l1 deposits and fresh moralnal topography.. .
Glaciers of this age were absent from the top of Grand 
Mesa, existing only in the lower, more protected 
drainage heads (Yeend 1969: 1).
Besides pedimentation and g lac ia tion , other processes contributed 
to local sedimentation. Mudflow, s o l i f lu c t io n ,  slump, a l lu v ia l  fan, 
s lide , and aeolian facies have been described in the area (Yeend 1969).
Important to the Quaternary geology of the area is the history of 
the Colorado River. The r iv e r  once occupied a higher elevation than at  
present:
Eight former levels of the Colorado River are 
evidenced: four of Bull Lake (?) and Pinedale (?)
age, three of pre-Bull Lake (?) age, and one of Pliocene 
(?) age. The former gradients of the Colorado River, 
based on reconstructed p ro f i le s ,  were very s im ilar to 
the present gradients of the r iv e r .  About 900 feet  
separates the oldest (Pliocene ?) reconstructed level
from the next oldest pre-Bull Lake (? )  Downcutting
by the Colorado since Bull Lake (?) time has amounted 
to 150-200 fe e t .  Because of the uncertainty of age 
of the older leve ls , a figure denoting the amount of  
downcutting since the beginning of the Pleistocene is 
unobtainable. Maximum and minimum values are calculated, 
respectively, at 1 ,500 and 400 fe e t  On the assump­
tion that the basalt covered the area now occupied by 
the r iv e r ,  an average rate of downcutting by the r ive r  
can be calculated. An average rate of 6 inches per 
thousand years is obtained (Yeend 1969: 41-42).
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In regard to the recent geologic record, Yeend (1969: 45) notes
that the present permanent streams are cutting into th e ir  floodplains 
and arroyos are forming. He states that th is  may be due e ither to 
increasing clim atic a r id i ty  or to removal of vegetation through over- 
grazing.
Rock Units
Many of the Quaternary deposits in the area are only local in ex­
ten t, making i t  d i f f i c u l t  to assign specific time intervals or formation 
names to them. Yeend (1969: 1) does name two new formations, the Lands 
End and the Grand Mesa Formations, associated with the Bull Lake and 
Pinedale Glaciations. The more recent of the two, the Grand Mesa 
formation, has yielded a date o f 19,730 - 500 years.
Madole (1976: 305) dates pre-Bull Lake g laciation in excess of
150,000 years B.P.; Bull Lake g laciation and in terg lac iation  to 150,000 
to 29,000 B.P.; and the Pinedale g laciation to 29,000 to 7,600 years 
B.P.
26
Site -S pecific  Geology
The rockshelter developed within rocks of the Upper Cretaceous 
Hunter Canyon Formation, Mesaverde Group. Interbedded sandstones and 
shales comprise the Hunter Canyon Formation. While a resistant sand­
stone layer forms the roof and sides of the rockshelter, a greenish 
shale forms i ts  base (see Figs. 3 and 4 ). This same green shale outcrops 
in the wash west of the s i te .  The sandstone layer, undermined by erosion 
of the less-res is tant shale layer, formed an arching overhang. The 
well-known c l i f f  overhangs at Mesaverde National Park formed in this  
same manner (Chronic and Chronic 1972: 107-08). Depth of the rock­
shelter is about 12 meters.
Other marked geological features near the s ite  are pediment sur­
faces and basalt outcroppings. Kimbell Mesa, an old pediment surface, 
is east southeast of the s i te ,  while basalt caps the slope above and to 
the north of the s ite .  Numerous basalt blocks can be found on the 
hi 11 si ope above and in the stream bed below the mouth of the rock­
shelter.
A more detailed discussion of landforms near the s ite  is included 
in the Results and In terpretation  section.
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Chapter 5: 
METHODOLOGY
Sampling
A north/south 1-meter wide trench was excavated from the mouth of 
the rockshelter (B 20) to the back (M 20) (see Plate 1 and Fig. 2 ) .  The 
trench, 12 meters in length, varied in depth from about meter to 2 
meters and was excavated to bedrock only in I 20. The trench was located 
toward the western part of the overhang. This part of the rockshelter 
is more open; i . e .  there is less impingement of the roof than is the case 
farther toward the eastern part of the overhang. Also, here there are 
fewer large roof f a l l  blocks. The eastern part of the overhang, then, 
is shallower both v e r t ic a l ly  and horizontally  than the western part. 
Occupation probably took place primarily in the western part of the 
shelter, although the fu l l  extent of this occupation cannot be deter­
mined without further excavation. Unfortunately, there is no way of 
determining what was removed by pothunters, who disturbed about 3-4 
square meters to the west of the tes t trench.
Sediment samples were collected from every stratigraphie level 
within the s ite  and from various areas outside the s ite .  The bulk of 
the in t ra -s i te  samples were taken from grids K and I ,  west wall (Table 
3). Stratigraphy within these grids was more c learly  defined than in 
other parts of the s ite  (Fig. 2 ) . Sediment near the mouth of the
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TâblG 3— -  
List of Analyzed Samples
Grain-size Analysis
B 20 Level 3 K 20 Level 8
F 20 Level 6-14 K 20 Level 14
I 20 Level 3 K 20 Level 14
I 20 Level 4 K 20 Level 15
K 20 Level 4 K 20 Level 16
K 20 Level 6 K 20 Level 16
K 20 Level 6 K 20 Level 17
K 20 Level 7-9 K 20 Level 17
K 20 Level 7-9 K 20 Level 18
K 20 Level 7-9 K 20 Level 19
M 20 Level 4
Scanning Electron Microscopy
B 20 Level 3
I 20 Level 3
K 20 Level 7-9
K 20 Level 18
Clay Mineralogy
K 20 Level 7-9 
K 20 Level 16 
K 20 Level 19
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rockshelter tends to be strongly affected by material washed over the 
d r ip l in e , while sediments in the rear part of the s ite  have undergone 
extensive rodent disturbance.
Sampling intervals were defined by the stratigraphy within the 
s ite .  In regard to the grain-size analysis, several samples were 
analyzed from the same "level" (e .g . Figs. 12, 13, and 14). This 
duplication resulted when various " f ie ld "  levels were re-numbered and 
consolidated in the lab.
Grain- size Analysis
Several motives ex is t for measuring the grain-size d istribution of  
a sediment. Of most potential significance for the geoarchaeologist is 
the information yielded about depositional environment. A higher 
"energy" environment can entrain and transport larger grain sizes than 
can a lower energy environment:
The size of d e tr ita l  sedimentary partic les is a good 
indicator of the velocity  regime of the depositional environ­
ment. Fine partic les usually s e tt le  down at lower velocities  
than coarser grains. Grain size can thus be used to in terpret  
the energy characteristics of the environment of deposition 
and hence the type of that environment. For example, flood 
basins and lakes would be characterized by a lower energy 
regime than r iv e r  channels (Hassan 1978: 202).
The energy of a depositional environment affects not only the grain
size but sorting of a sediment as w ell. Sorting, or the "degree of
uniformity in grain size" (Hassan 1978: 202), reflects  the agent of
deposition (e .g . wind, r iv e r ,  sea, e t c . ) .  Sediments deposited by flash
floods, for example, tend to be more poorly sorted than those deposited
by the wind. Likewise, in term ittent stream deposits in an arid or
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semi-arid region tend to be more poorly sorted than those of a 
perennial stream in a more humid environment.
Another reason for measuring the grain-size d is tribution  is that  
i t  physically describes the sediment (Royse 1970: 12). Grain-size
analysis provides a means of characterizing a sediment so that i t  can 
be used comparatively (Catt and Weir 1976: 76). Levels within the s ite
can be compared to one another and to deposits outside of the s ite .
At this point i t  is important to note that grain "size" classes do not 
necessarily re la te  to mineralogical composition; i . e .  "sand" may contain 
bits of charcoal, bone, quartz grains, feldspar, mica, or other sub­
stances.
Procedure
Distribution of grain sizes at 5 ME 82 was determined by passing 
samples from d if fe re n t stratigraphie  levels through a series of calibrated  
screens or sieves. Sieves used in th is  analysis were U.S. Standard, 
approved by American Standard Testing Materials. Sieves are d if fe re n ­
tia ted  according to the mesh apertures.
Because the range in grain sizes within a sediment is so large, 
use of a l inear scale to describe or plot size classes would be prohib­
i t iv e .  Hence, sedimentologists have adopted a logarithmic, or phi (0) 
scale developed by Krumbein (1934). This phi scale is :
...based on the logarithm to the base 2 of the part ic le  
diameter. This notation takes the form:
0 = 'log^ (diam. in mm)
Because the p a r t ic le  sizes most often encountered are 
f in e r  than 1 mm (0 p h i) ,  the negative logarithm is used.
Thus classes f in e r  than very coarse sand have positive  
phi values and coarser classes have negative phi values 
(Royse 1970; 3 ).
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Phi values can be translated into Wentworth (1922) size classes and 
m illim eters , correlated in Table 4:
Table 4— Correlation of sieves, m illim eters,  
phi, and Wentworth size classes
U.S. Standard 
Sieve Mesh §
Millimeters
-  5 
7 
-10  
14 
-18 
25 
-3 5  
45 
-6 0  
80 
120 
170 
230
64 —
16 
4
2.83 
2 .00  ' 
1.41 
1.00  - 
0.71 
0.50 ' 
0.35 
0.25 
0.177 
0.125 • 
0.088 
0.0625
Phi (d) Wentworth Size
Class
Cobble (-6  to -8#)
-6       — -------------
-4 Pebble (-2  to -60)
- 2  .........................................
-1 .5  Granule
- 1.0  —  —  - - - - - - -
-0 .5  Very coarse sand
0.0 ...........................................
0.5 Coarse sand
1.0 .........................................
1.5 Medium sand
2.0 ...........................................
2.5 Fine sand
3.0 ...........................................
3.5 Very fine sand
4.0 ...........................................
S i l t  and Clay
(a f te r  Folk 1968: 25)
Each 5 ME 82 sample used for grain-size analysis was i n i t i a l l y  
subdivided by using a sediment s p l i t t e r ,  then weighed prior to sieving. 
Approximately 200 grams of each sample was sieved, the amount recommended 
by Royse (1970: 10) for sediments having modes in the sand-sized class.
Dry samples were placed in the sieves, stacked in ha lf  phi in terva ls .
The nest of sieves was then placed on a shaker or Ro-tap for 10 minutes.
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The weight of sediment retained on each sieve was calculated. F in a lly ,  
the weights of a l l  the retained sediments were added and compared with 
the to ta l weight of the unsieved sample. In a l l  instances the percentage 
error between sieved and unsieved weights was less than %̂. A histogram 
was made for each sample, comparing percent weight to grain size ii)
(see Figs. 5-25).
Sieve analysis does not subdivide the extremely fine fraction o f the 
sample, i . e .  the s i l t  and clay. This must be accomplished by means o f a 
pipette or hydrometer. The extremely fine  fraction of the sediment was 
not subdivided for this study other than for clay mineral analysis. All 
the very fine  material is transported by the same process, i . e .  suspension 
(e ither by wind or water) rather than re flec ting  the "energy" involved 
in moving the bedload. Because of th is ,  further subdivision of the s i l t  
and clay fraction is not of part icu la r  importance to the goals of this  
study.
Scanning Electron Microscopy
The surface texture of quartz sand grains re flec ts  depositional 
environment. This fact has been established by a number of geological 
studies (Krinsley and Donahue 1968; Krinsley and Margolis 1969; Krinsley 
and Doornkamp 1973). However, th is  technique has only rare ly  been applied 
to archaeology (c f .  Tankard 1974; Tankard and Schweitzer 1976; V ita -F inz i  
1975).
Data acquired through scanning electron microscopy is "far more
detailed than that which can be acquired using an optical microscope"
(Tite  1972: 242). That is ,  magnification of up to x50,000 can be
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achieved. Surface morphology of quartz sand grains modified by aeolian, 
dune, g la c ia l ,  or beach environments, for example, can be viewed.
Procedure
The scanning electron microscope in the Electron Microscopy Laboratory 
(Dp. C.A. Speer, d ire c to r) ,  Microbiology Department, University of 
Montana, was used in th is  analysis.
A series of samples were selected for SEM viewing, representing both 
cultural and noncultural levels and randomly distributed throughout the 
stratigraphie sequence (Table 3 ). In order to remove organic and other 
debris, samples were placed in d ilu te  hydrochloric acid, washed with 
d is t i l le d  water, and dried in an oven. As Krinsley and Doornkamp (1973:
7) suggest, about 15 to 20 grains were selected from each sample. These 
grains were then mounted on metal specimen plugs in one of two ways:
(1) with double sticky tape, or (2) with s i lv e r  paint for better conduc­
tion. The plug was placed next in a vacuum chamber and coated with gold.
In the scanning electron microscope the specimen was bombarded with 
electrons, and an enlarged image of the microtopography of the specimen 
was produced on a screen. (For detailed explanation of this procedure 
see T ite  1972: 246-51). F in a lly , photographs of sand grain surface
textures were taken (Plates 2 -9 ).
X-Ray D iffrac tion  of Clay Minerals
Another analytical procedure, clay mineral analysis, can be used to 
make inferences about paleoenvironments. Clay minerals, "among the most 
common minerals in sediments" (Hassan 1978: 207), re f le c t  depositional
as well as weathering conditions. The id e n tif ic a tio n  o f  clay minerals
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may be useful when combined with the results of other types o f analyses. 
Procedure
One way of identify ing clay minerals is through the use of an X-ray 
diffractometer. In this case, the X-ray diffractometer in the Department 
of Geology, University of Montana, was used.
Clay minerals are c lass if ied  on the basis of the 
structural arrangement of th e ir  layers, the cation 
population of the octahedral sheets and the types of  
bonding between individual layers. A ll of these 
properties are manifested to some extent in the 
reaction of clays to X-rays (Royse 1970: 103).
When X-rays bombard a clay specimen, they are reflected  and d iffracted
in a characteristic  pattern by the layers and spacings within the clay
mineral. A signal is produced in the diffractometer which is fed to a
strip  chart recorder. This then produces a chart with a series of arcs.
D ifferent types of clays produce arcs with d if fe re n t  spacings between
them. From this clay type can be inferred.
Samples from 5 ME 82 for clay mineral analysis were chosen from both
cultural and noncultural levels and randomly distributed throughout the
stratigraphie sequence (Table 3 ). Clays were extracted from the fine
fraction of sieved samples by immersing part of the sample in de-ionized
d is t i l le d  water, disaggregating i t  through ultrasonic v ibration, and
placing i t  in a centrifuge for two minutes at 1000 rpm. The f in e r  than
two micron fraction was put on a glass slide with an eyedropper and allowed
to a i r  dry. Two slides for every sample were prepared— one l e f t  untreated
and the other placed in an ethylene-glycol chamber to test for expandable
clays.
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Chapter 6:
RESULTS AND INTERPRETATION
Landforms
An in term ittent stream bed para lle ls  the sandstone c l i f f  in which 
the rockshelter l ie s ,  i ts  course following a side canyon of the larger  
East Horseshoe Canyon. This stream bed now occupies a position 1 ^ - 2  
meters below the mouth of the rockshelter, cutting between the deposits 
at the mouth of the rockshelter and those d ire c tly  to the south 
(Figs. 3 and 4).
The geomorphic feature d ire c tly  to the south and to the west south­
west of the rockshelter appears to be an old Colorado River terrace, 
created at a time when the r iv e r  level was much higher than at present. 
I t  is also possible, though, that this material is of aeolian o r ig in ,  
deposited by winds blowing in sediment from the Colorado River. This 
feature, characterized by i ts  s ilt -g ra in e d  texture , is located about 
240 feet above the present r iv e r  va lley . I f  this is a Colorado River 
terrace and i f  as Yeend (1969: 42) suggests, about 150-200 feet of
downcutting has occurred since Bull Lake time, i t  may be reasonable to 
assign a Bull Lake or pre-Bull Lake date to this terrace. Formation 
of the rockshelter i t s e l f  must have post-dated deposition of this  
terrace, because the mouth of the rockshelter is at a lower level than 
the top of the terrace. Also, the terrace mantles parts of the Hunter
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Fig. 3 Sketch Map-—Plan view of s ite  
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Canyon sandstone unit to the south and the west southwest of the 
rockshelter (Fig. 4 ) .
Another younger series of terraces are located In the same side 
canyon as the rockshelter. These terraces, located a few hundred yards 
down the canyon from the rockshelter, abutt against the c l i f f  face.
There appears to be no way of d ire c tly  correlating these terraces with 
stratigraphie levels within 5 ME 82. However, sediments within the 
smaller, badly vandalized s ite  down the canyon from 5 ME 82 appear to 
exist a t about the same level as the series of terraces. I t  Is probable 
that both sites were affected by the same a llu v la tlo n  that formed the 
terraces. This a llu v la tlo n  has not been d ire c tly  dated, but a scheme 
developed by Haynes (1968) and discussed further by Irwln-Wllllams and 
Haynes (1970) may shed some l ig h t  on the matter. A fter observing 
stratigraphie sequences In a number of western stream systems, Haynes 
formulated a recent "a llu v ia l chronology" or record of a llu v ia l  
deposition and erosion that occurred In the la te  Quaternary. These 
chronological units, A-E, are designated as follows:
Unit E— ca. 500 + A.D.; floodplain and slope-wash alluvium; 
contains la te  ceramic materials; formed the valley  
floors prior  to modern arroyo cutting.
Unit D— ca. 2000 B.C. - 500 A.D.; floodplain and slope-wash 
alluvium; contains modern fauna and pre-ceramic 
a r t i fa c ts  In i ts  lower part and early ceramic 
materials In the upper part.
Unit C— -ca. 5500 -  2000 B.C.; commonly occupies channels;
a ttr ibuted  to the "Altltherm al"; contains Archaic 
a r t i fa c ts .
Unit B-— ca. 9500 - 5500 B.C.; channel and sprlnglald facies;  
contains Paleo-Indian a r t i fa c ts  and extinct fauna.
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Unit A— in excess of 9500 B.C.; contains extinct fauna; 
lacks evidence of man.
(Haynes 1968: and Irwin-Williams and Haynes 1970: 60)
Depositional units B, C, and D represent potential contributions 
to the sedimentation within and outside the rockshelter, assuming that  
a lluv ia tio n  in East Horseshoe Canyon is chronologically s im ilar to that  
in other western stream channels. Archaeological u t i l iz a t io n  of this  
a llu v ia l deposition data can be found in Irw in -W il1iams and Haynes (1970) 
and in Winter and Wylie (1974),
In order to have deposited sediment within the rockshelter, the 
stream bed running adjacent to the s ite  must have been at a higher level 
during the time when the s ite  was occupied. Other depositional products 
of this higher stream bed level are the terraces mentioned above, l e f t  
down the canyon from the s ite .  Deposition is often the product of a 
more humid climate, while erosion is the product of increased a r id i ty .  
This is a problematical generalization, however, because fluctuations in 
deposition and erosion are affected by both seasonal d istribution of 
precipitation and tectonic a c t iv i ty .  But according to M il le r  (1957:
36): "...combining the available dates for a llu v ia l  events with dendro-
climatic information shows approximate coincidence of erosion intervals  
with dry periods and deposition with moist periods." I f  the general 
rule holds true, sediments within the rockshelter must have been 
deposited under wetter-than-present conditions. Later, increased a r id ity  
caused erosion of the stream bed to a level below the mouth of the 
rockshelter. Through time only the highest level water may have reached
the s ite .  As Yeend (1969) noted, short-term clim atic records kept by
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Fig. 4 - - -
Summary of geologic events at 5 ME 82
(Not to scale)
1- Deposition of Hunter Canyon Formation
Shale (A)
Sandstone (A.| )
2- Deposition of basalt (B)
3- Deposition of Colorado River terrace (?) (C)
4- Erosion o f  Colorado River terrace (?) (D)
formation of rockshelter (?)
Deposition of sediments within the rockshelter (E) 
human occupation
5-
6- Erosion of the stream bed adjacent to the rockshelter (F)
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the U.S. Weather Bureau for nearby areas indicate a warming and drying 
trend for the past 30 years, although how fa r  into the past this trend 
can be extrapolated is unclear.
Grain-size Analysis
Detailed results of grain-size analysis (Figs. 5-25) are included 
in the appendix.
Samples taken from the drip line  area of the rockshelter (Fig. 5) 
have a coarser-grained texture than the majority of samples taken from 
the in te r io r .  That is ,  the sample i l lu s tra te d  in Fig. 5 shows a modal 
grain-size in the lower or negative phi units. Likewise, samples taken 
near the bottom of the stratigraphie  sequence (Fig. 7) and at the back 
of the shelter (Fig. 25) are coarser-grained. The grain-size d is tr ib u ­
tion at the back of the shelter may re f le c t  extensive rodent disturbance 
of the deposits, while the d is tr ibution  at the bottom of the shelter may 
re f le c t  residual material from cave formation.
One might expect that cultural levels would be coarser-grained
than noncultural levels because of the admixture of material brought
in by human a c t iv i ty .  This appears to be the case in 5 ME 82 sediments,
where cultural levels (Figs. 6, 10, 11, 16, 17, 20, and 23) each have
a t a i l  of the d is tr ib u tio n  in the coarser-grained fraction . The
coarse fraction in these samples contained seeds, charcoal, rodent
droppings, and small bones, although these materials did not comprise
more than 5 -  10% of any sample. While G ladfe lter (1977: 533) notes
that "post-depositional mixing of a sediment by cryoturbate and biogenic
a c t iv it ie s  or by human a c t iv i ty  w i l l  a l te r  sediment texture," I see no
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accurate means of quantifying this a lte ra tio n .
The grain-size d is tr ibu tion  for the bulk o f the samples from the 
central part of the shelter (grids I and K) peak in the 1% 0 to 3 0 
interval (medium to fine-grained sand) and in the s i l t  and clay fraction  
(Figs. 8-24). Certainly this predominance of fine-grained material 
does not suggest in term ittent deposition by sheet wash or flash floods, 
characteristic  of arid  environments. Rather, perennial deposition 
l ik e  that found in more humid environments seems to be implied.
Based on gra in-s ize  and geomorphic analyses, I suggest that stream flow 
adjacent to the s ite  was perennial, at least during in i t i a l  occupation 
of the s ite .
Scanning Electron Microscopy
Scanning electron microscopy, a method as yet seldom used by 
archaeologists, proved to be instructive both in regard to procedure 
and in terpretation . On a purely procedural le v e l,  I found that grains 
smaller that 1 0 were dominated by solution features (at least in this  
instance), so that surface textures on grains of this size were in ­
distinguishable: " . . .a s  p a r t ic le  size decreases, the rate of solution
rises very rapidly" (Krinsley and Doornkamp 1973: 11).
In te rp re t iv e ly , I hoped i n i t i a l l y  to make a distinction among 
products of the three forms of sedimentation within the s ite :  roof f a l l ,
water, and wind or aeolian a c t iv i ty .  The aim was to look at the d iffe r in g  
role played by each of these through time, possibly reflecting  fluctua­
tion in the s ite 's  paleoenvironment. However, i t  was not possible to
make hard and fast d istinctions with the scanning electron microscope
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among products of these three processes. This can be a ttr ibuted  to a 
Tack of diagnostic percussion features because of the predominance of 
diagenetic features.
Diagenesis is "those physical and chemical processes that take place 
a fte r  sediment deposition and previous to metamorphism" (Krinsley and 
Doornkamp 1973: 10), This is "accomplished most commonly by prec ip i­
ta tion of mineral cements within the open spaces or dissolution at  
grain boundaries" (B la tt ,  Middleton, and Murray 1972: 323). In the
5 ME 82 samples, these mineral cements include s i l ic a  cement and 
calcium carbonate. The s i l ic a  cement can be seen in the photos (e .g ,
Plate 3 ), but the calcium carbonate cement dissolved when the samples 
were treated with hydrochloric acid. Diagenetic features include 
crystal growth or prec ip ita tion  (Plate 5) as well as solution of crystal 
faces (Plate 7 ) ,  both of which obscure surface texture.
Secondly, the quartz grains lacked c learly  diagnostic percussion 
features. Like Krinsley and Doornkamp (1973: 8 ) ,  I found that the
most common themes in surface textures were f l a t  cleavage plates 
(Plate 4 ) ,  upturned plates, and conchoidal breakage patterns (Plate 2),
But I found no impact V s  characteristic  of subaqueous environments or 
well marked surfaces dominated by upturned plates from an aeolian 
environment. Most of the textures seen here are "old" textures, in ­
herited from the parent material or the Upper Cretaceous rock of the area. 
These old textures now have fresh crystals growing on them in many 
instances.
Those samples from grid I 20 Level 3, located near the bottom of
the rockshelter, contain not only a higher percentage of quartz grains
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Plate 2 
I 20 Level 3
Plate 3 
I 20 Level 3
Plate 4 
K 20 Level 7-9
Plate 5 
K 20 Level 7-9
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Plate 6 
Close-up of Plate 8 
I 20 Level 3
Plate 7 
Close-up of Plate 9 
K 20 Level 7-9
a
Plate 8 
I 20 Level 3
Plate 9 
K 20 Level 7-9
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but these grains have more and "fresher" appearing crystal faces 
(Plates 6 and 8 ). This suggests a d if fe re n t  chemistry within the lower 
level sediments than in the upper leve ls , where solution features are 
predominant.
The quartz sand grains within 5 ME 82 sediments have not been 
transported any appreciable distance. This hypothesis is supported by 
the apparent lack of "new" percussion features, the fresh crystal faces, 
and the predominantly angular to subangular over-a ll morphology of most 
grains according to the Powers (1953) scale. A few grains are rounded 
to subrounded (Plate 3) but most more closely resemble the grain shown 
in Plate 5. These angular grains may be the product of roof f a l l  or 
were weathered from rocks in the area nearby.
X-Ray D iffrac tio n  of Clay Minerals
No s ign ifican t differences were found among clay types from 
d ifferent stratigraphie  levels or from cultural to noncultural leve l.
In a l l  cases. X-ray d if fra c t io n  patterns indicate a predominance of:
(a) k ao lin ite , and (b) heterogeneous i l  l i te /s m e c tite .  The most logical 
explanation of this phenomenon is that i t  re flec ts  "inherited" clay-  
types. That is ,  the clay-types represent prim arily  the rock-types in  
the immediate area. Kaolin ite usually forms under humid conditions l ike  
those that existed on the Colorado Plateau in Upper Cretaceous times 
(see regional geology section). Thus the clay-types re f le c t  the paleo­
environment of over 70 m illion  years ago, not the more recent paleo­
environment. The d if f ra c t io n  patterns produced in this analysis are 
typical of clays from Upper Cretaceous rocks of the Colorado Plateau
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(G. Thompson: personal communication).
The major d i f f ic u l ty  regarding clay mineralogy in this instance as
I see i t  is that the accumulation within the rockshelter is sediment
rather than s o i l ,  and this  technique works best on so ils .
The term soi 1 should be reserved to zones of a lte ra tio n  
formed at or near the surface of the earth under the 
influence of plants, other biological elements, and 
atmospheric conditions. Such soil (pedogenic) zones 
show vertica l d if fe re n t ia t io n  in th e ir  mineralogy, 
texture, and chemical characteristics and are recog­
nizably d is t in c t  from the parent material (Hassan 1978:
198).
Clay minerals are most informative when they re f le c t  weathering processes 
that a soil has undergone rather than sediment deposition. While 
sediments do re f le c t  the paleoenvironment, they are perhaps less in ­
formative about recent environmental change, p art icu la rly  smaller 
scale change, than are so ils .
Like the scanning electron microscope analysis of quartz grains, 
clay mineral analysis shows that the sediment (in  this case the clays) 
within the rockshelter was not transported from a long distance.
Again, the clay types within the s ite  re f le c t  the Upper Cretaceous 
rocks in the area.
47
Chapter 7:
SUMMARY AND CONCLUSIONS
The series of procedures and data discussed in this study re f le c t  
my in teres t in testing and applying geoarchaeological techniques in 
order to y ie ld  information about the paleoenvironment at 5 ME 82. The 
problem was approached through f ie ld  observation of local landforms as 
well as laboratory analysis of grain-size d is tr ib u tio n , quartz sand 
grain surface texture, and clay mineralogy.
Data obtained in this study can be compared with two conflicting  
paleoenvironmental "models" for the western United States. The most 
widely accepted model appears to be the "Neothermal" climatic sequence 
formulated by Antevs (1955). Radiocarbon dates from 5 ME 82 overlap 
with Antevs' Altithermal and Medithermal stages. The Altithermal 
(5000-2500 B .C .), described as a period of increased a r id ity  and warmer 
than the present, is followed by the Medithermal (2500 B.C. - present), 
a moderately warm and arid  to semi-arid period (Baumhoff and Heizer 1965) 
This sequence, based on Antevs' in terpretation  of geologic events, is 
rejected by some (Aschmann 1958; Jennings 1964; Martin 1963; Martin 
and Mehringer 1965) in part because i t  has been used (or misused) to 
date sites as well as to explain an apparent occupational hiatus within  
a given area (c f .  Benedict 1979). Bryan and Gruhn (1964) suggest that  
the sequence not be bracketed by dates because of regional variations
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due to a lt i tu d e  and other factors,
A second proposed paleoenvironmental model for the southwestern
United States (Martin 1963) is based on pollen profiles  from Arizona:
. . . th e  major features of postpluvial climatic history are 
threefold: an i n i t i a l  arid period (zone IV) c lim atica lly
equivalent to the present and dating 8,000-10,500 B.P.; 
next, a less arid  interval (zone I I I )  with an in tensified  
monsoon r a in f a l l ,  the climate perhaps no warmer but s l ig h tly  
wetter than at present, and corresponding in time to the 
classic ”a lt i th e rm a l, ” 4,000 to 8,000 B.P.; and f in a l ly  
an arid  period (zones I and I I )c lo s e ly  resembling present 
conditions but with at least one possible s h if t  in the 
seasonal d is tr ibu tion  of ra in fa l l  and lasting from 4,000 
B.P. to the present (Martin 1963: 61).
Martin, then, sees a moiste r  interval during Antevs’ arid Altithermal 
and more arid  conditions during the proposed semi-arid Medithermal.
The extent to which regional differences cause the "conflict"  
between these two models is unclear. However, I suggest that Martin's  
(1963) model is the more appropriate for the 5 ME 82 area. Further,
I suggest that the paleoenvironment at the rockshelter became increasing­
ly arid through time. These assumptions are based on interpretation of  
grain s ize , sedimentation rates, surface morphology of sand grains, and 
landforms in the s ite  area.
In order to demonstrate these assumptions I have subdivided the 
rockshelter sediments into two units— the "lower" or older levels 
(levels 12 and below) and the "upper" or younger levels (level 14 and 
above). The division is based on radiocarbon dates from charcoal within  
the cultural levels (Table 2 ). The division was placed between levels  
12 and 14 because this  not only represents the approximate mid-point in 
radiocarbon dates, but i t  also represents the time of the proposed 
Altithermal/Medithermal boundary and the zone I I / I  11 boundary of Martin.
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S ta t is t ic a l  differences between grain sizes of the "upper" and 
"lower" units can be shown in both the sand-size category and in the 
s i l t  and clay frac tio n . F irs t ,  in the sand-size sediment, the modal 
category ( i . e .  the grain size that occurs with the greatest frequency) 
of each sample was determined to be as follows:
Sample Mode
K 20 Level 19 (Fig. 24} 1.8
K 20 Level 18 (Fig. 23) 1.8
K 20 Level 17 (Fig. 22) 2.3
K 20 Level 17 (Fig. 21) 2.3
K 20 Level 16 (Fig. 20) 2.3
K 20 Level 16 (Fig. 19) 1.8
K 20 Level 15 (Fig. 18) 2.3
K 20 Level 14 (Fig. 17) 2.0
K 20 Level 14 (Fig. 16) 2.0
K 20 Level 8 (Fig. 15) 2.3
K 20 Level 7-9 (Fig. 14) 1.8
K 20 Level 7-9 (Fig. 13) 2.3
K 20 Level 7-9 (Fig. 12) 1.8
K 20 Level 6 (Fig. 11) 1.8
K 20 Level 6 (Fig. 10) 1.8
K 20 Level 4 (Fig. 9) 1.8
I 20 Level 4 (Fig. 8) 1.8
Upper Unit
Lower Unit
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Samples strongly affected by "special" circumstances, l ik e  that shown 
in Fig. 5 below the d r ip l in e , in Fig. 25 at the back of the she lter,  
and in Fig. 7 at the bottom of the s tratigraphie  p ro f i le  were excluded 
as well as the heterogeneous sample represented by Fig. 6. A Fisher 
Exact Test with a 2 x 2 matrix was applied "to determine the probability  
of obtaining a given set of ce ll frequencies by chance when the mar­
ginal frequencies are assumed to be fixed" (Harshbarger 1977: 247).
The median modal value in the sand-sized sediments, 1.80, is used to 
compare upper and lower units:
Unit
Occurrence 
of median 
'modal' 
value
Upper Lower
>  1.8 6 2 8
£  1.8 3 6 9
9 8 17
I f  the d is tribution  were random, a value of about 4 should occur in 
each c e l l ,  because about ha lf the values should f a l l  above the median 
modal value and about ha lf  below i t .  This is not the case, and the 
probability  of obtaining the above cell frequencies by chance is only 
97 out of 1000 chances:
P =
(8 !)  (9 !)  (8 !)  (9 !)  
117 : )  ( 6 ! )  ( 2 ! )  (S ’T T e T r .097
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Th.e difference in grain sizes between upper and lower units is also 
i l lu s tra te d  in the s i l t  and clay fraction of the sediments. In this  
case, the weight of s i l t  and clay per sample was used to compare upper 
and lower units , since the to ta l weight of sediment sieved was nearly 
uniform in every sample.
Sample Wgt. of s i l t  & clay (gr)
K 20 Level 19 (Fig. 24) 31.0
K 20 Level 18 (Fig. 23) 29.1
K 20 Level 17 (Fig. 22) 34.0
K 20 Level 17 (Fig. 21) 33.6
K 20 Level 16 (Fig. 20) 37.1
K 20 Level 16 (Fig. 19) 30.8
K 20 Level 15 (Fig. 18) 28.9
K 20 Level 14 (Fig. 17) 33.1
K 20 Level 14 (Fig. 16) 33.5
K 20 Level 8 (Fig. 15) 29.9
K 20 Level 7-9 (Fig. 14) 13.0
K 20 Level 7-9 (Fig. 13) 46.0
K 20 Level 7-9 (Fig. 12) 33.9
K 20 Level 6 (Fig. 11) 25.0
K 20 Level 6 (Fig. 10) 25.3
K 20 Level 4 (Fig. 9) 27.7
I 20 Level 4 (Fig. 8) 28.4
Upper Unit
Lower Unit
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Because 30.8 is the median value, about h a lf  the values should f a l l  
above i t  and h a lf  below i t ,  i . e .  a value of about 4 should occur in 
each ce ll I f  the d is tr ibu tion  were random. Again, this is not the case, 
and the probability  of obtaining the following ce ll frequencies by 
chance is only 97 out of 1000 chances:
Unit
Upper Lower
Occurrence 
of median 
value
>  30.8 6
____
2
____ __________
8
£  30.8 3 6 9
9 8 17
(8 !) (9 :)  (8 !)  (9 !)
P = ( 1 7 ! ) “(61) (2 :)  (3V) (6 !) .097
The above tests show that not only is there a difference in grain 
size between upper and lower un its , but also that the upper levels of 
the s ite  are predominantly finer-grained than the lower levels— upper 
levels have s ta t is t ic a l ly  higher modal phi values and a greater per­
centage weight of s i l t  and clay. This data is consistent with the 
paleoenvironmental implications based on geomorphic data (see Results 
and Interpretations section). That is ,  increasing a r id ity  caused 
downcutting of the stream bed adjacent to the rockshelter. Through time 
the stream bed was lower in re la tion  to the s ite  than i t  had previously 
been, and only the highest floodwaters (lower in "energy" and carrying
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the smallest size sediment) reached the level of the s i te .  Coarser 
grains were carried away by erosional processes, while standing water 
may have been l e f t  within the now higher-level s i te .  The higher clay 
content in the younger f i l l  may be due to s e tt l in g  out of f ine materials 
in standing water and/or i t  may re f le c t  increased input from aeolian 
a c t iv ity  as a resu lt of decreased vegetation cover.
Further evidence for increased a r id i ty  through time is provided by 
an analysis of sedimentation rates. I f  grid I 20 (Fig. 2) is used as a 
reference point, only about .3 meters of sediment accumulated in the 
rockshelter a t and above level 14 (upper un it) in about 2500 years, 
while almost 1.2 meters of sediment accumulated in the rockshelter at 
and below level 12 in about 2500 years. I f ,  as suggested e a r l ie r ,  
deposition is usually the product of increased humidity while erosion is 
the product of increased a r id i ty ,  then the lower unit of 5 ME 82 was 
deposited under wetter conditions than the upper un it.
Evidence for increased a r id i ty  through time is also provided by the 
quartz grain surface textures viewed under the scanning electron micro­
scope. As noted previously, quartz grains from the lower levels of the 
site  were characterized by fresh crystal faces, in contrast to grains 
from upper levels, characterized by solution features on the crystal faces 
A logical explanation of th is  phenomenon is that the upper levels of the 
site were subject to groundwater with a higher pH than were the lower 
levels. High pH levels tend to characterize arid environment sediments 
(J.N. Moore; personal communication) l ik e  the environment postulated for  
the upper levels of the s i te .
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I f  these assumptions based on geoarchaeological analyses are correct, 
they may provide data that can be used to in fe r  subsistence a c t iv i t ie s ,  
demography, social systems, and man/land relationships. Additionally , 
based on geoarchaeological analyses of the paleoenvironment, i t  may be 
possible to “predict" trends in both palynological and archaeological 
analyses.
At 5 ME 82, I would predict that the pollen p ro f i le  might show a 
concentration of those plant species characteristic  of higher moisture 
a v a i la b i l i ty  in the lower levels of the s i te .  I f  Martin's (1963) 
pollen profiles  from Arizona are applicable to the northeast Colorado 
Plateau area, I would expect that pine pollen would be found in re la t iv e ­
ly high frequencies along with grasses and cheno-ams ( i . e .  of the goose- 
foot family) in the lower levels of the s ite .  Correspondingly, in the 
upper leve ls , deposited under more arid  conditions, composites (of the 
family containing sagebrush and ragweed) should be common, with lower 
frequencies of pine, grasses, and cheno-ams. In those levels repre­
senting more arid  c lim atic  conditions, pollen preservation is apt to be 
poor. Arid-land sediments are more subject to weathering and oxidation 
than are sediments from more humid areas. I t  might be preferable to 
treat samples from upper and lower units by d if fe re n t pollen extraction  
methods; i . e .  those samples from the upper levels might y ie ld  more data 
i f  treated by "gentler" procedures rather than by the harsher, more 
trad itional extraction procedures (Woosley 1978).
In the archaeological record, a s h if t  in behavioral patterns could 
be expected in response to increased a r id i ty .  Not only did decreased 
moisture a v a i la b i l i ty  probably cause eventual abandonment of the s i te ,
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but i t  may also have caused a temporal decrease in population density.
As resource productivity in the area decreased, group m obility may have 
increased. These patterns may be reflected in the l i t h ic  assemblage 
from 5 ME 82. I f  these inferences are correct, one might expect to 
find in the upper levels a greater percentage of raw material from 
outside the immediate area, procured in conjunction with a more fa r -  
ranging subsistence network. Less use of the loca lly  abundant basalt 
is l ik e ly ,  as well as a decrease through time in the number of primary 
and secondary flakes. In i t i a l  core reduction probably took place where 
raw material was procured, reducing the amount of material that had to 
be transported. Increasing a r id i ty  may also have caused shorter 
occupation intervals at the s ite .
While there appears to be no d irect evidence to in fe r  seasonal 
occupation of the s i te ,  flooding from the adjacent stream would have 
made spring occupation unfavorable. Had occupation taken place in the 
winter, the subsistence pattern may have corresponded with Thomas'
(1973) 'Pinon Ecotone settlement' ( i f  one accepts the so-called 
"Steward model" of subsistence for the area). That is ,  given the s ite  
location, dual lifezones could have been exploited— the upland pinyon/ 
juniper woodland and the r iparian  or shoreline Colorado River area. I t  
would be interesting to know whether or not the high mesas in the area 
(Grand and Battlement Mesas) were exploited, p art icu la rly  during the 
summer and f a l l .  More comparative data is needed because as Thomas (1973) 
notes, an overall subsistence-settlenient network cannot be d irec tly  
inferred on the basis of a single s i te .
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Grain-size Distr ibution Histograms 
(Figs. 5-25)
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2.0 to 1.6
2.5 to 2.1
3.0 to 2.6
3.5 to 3.1
4.0 to 3.6
4.1 +
(c u l tu ra l )
weight (gr)
2.0
0.6
0.7
0.5
1.4
2.0
4.3
10.6
21.4
34.8
34.6
24.7
17.9
14.5 
33.1
203.1 total  
sieved 
wgt. of 
sample
% of 
sample
1 . 0%
0.3
0.3
0.2
0.7
1.0
2.1
5.2 
10.6
17.1 
17.0
12.2 
8.8
7.2 
16.3
100. 0%
Fig .  18
00
WGT
0  U N IT
K 20 LEVEL
(noncultural )
sieved
wgt.  o f
sample
/5
0 Uni t weight (qr) 
.7
% of 
sample
.3%-1.5 to -1.9
-1 .0 to -1.4 .6 .3
-0.5 to -0.9 1.6 .8
0.0 to -0.4 2.6 1.3
0.5 to 0.1 5.0 2.5
1.0 to 0.6 9.9 5.0
1.5 to 1.1 19.7 9.8
2.0 to 1.6 32.6 16.2
2.5 to 2.1 37.3 18.6
3.0 to 2.6 29.6 14.7
3.5 to 3.1 20.3 10.1
4.0 to 3.6 12.0 6.04.1 + 28.9 14.4
200.8 total 100.0%
F ig .  19
LO
WGT
0 Unit
0 Unit
-1 .5 to -1 .9
-1 .0 to -1 .4
-0 .5 to -0 .9
0 .0 to -0,.4
0..5 to 0..1
1.,0 to 0. 6
1. 5 to 1. 1
2. 0 to 1. 6
2. 5 to 2. 1
3. 0 to 2. 6
3. 5 to 3. 1
4. 0 to 3. 6
4. 1 +
LEVEL
(c u l tu ra l )
weight (gr)
0.5
0.5
1 . 2
2.0
5.7
14.0
25.1
35.5
30.6 
22.8
16.6 
11.4 
30.8
196.7 total  
sieved 
wgt. of 
sample
% of 
sample
0.3%
0.3
0.6
1.0
2.9
7.1
12.8
18.0
15.5
1 1 . 6  
8.4  
5.8
15.7
100 . 0%
F ig .  20
20  ■
15 -
CDO 10 -
UGT
0 Unit
K ao
0 Unit
LEVEL 16
(c u l tu ra l )
weight (gr)
sieved
wgt.  o f
sample
% of 
sampl e
-1 .5 to -1 .9 2.2 1.1%
-1 .0 to -1 .4 0.9 0.5
-0. 5 to -0 .9 1.9 0.9
0.0 to -0 .4 2.6 1.3
0.5 to 0.1 5.0 2.5
1.0 to 0.6 10.1 5.0
1.5 to 1.1 18.5 9.2
2.0 to 1.6 29.9 15.0
2.5 to 2.1 31.8 15.8
3.0 to 2.6 25.3 12.6
3.5 to 3.1 20.3 10.1
4.0 to 3.6 15.1 7.5
4.1 + 37.1 18.5
200.7 total 100.0%
F ig .  21
CO
2 0 -
10
%
WGT
0 UNIT
K 2 0 LEVEL 17
0 Unit
(noncultural )
weight (gr)
sieved
wgt. o f
sample
% of 
sample
-1. 5 to -1.9 1.6 .8%
-1. 0 to -1.4 1.7 .8
-0. 5 to -0.9 3.1 1.5
0. 0 to -0.4 4.1 2.0
0. 5 to 0.1 7.9 3.9
1. 0 to 0.6 13.8 6.8
1. 5 to 1.1 21.2 10.5
2. 0 to 1.6 29.1 14.4
2. 5 to 2.1 30.1 14.8
3. 0 to 2.6 24.7 12.2
3. 5 to 3.1 19.0 9.4
4. 0 to 3.6 12.8 6.3
4. 1 + 33.6 16.6
202.7 total 100.0%
00
ro
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% WGT
0 Uni t
K 2 0  LEVEL / /
Ù Unit
{noncultural )
weight (gr)
-1 .5 to -1 .9 0.6
-1 .0 to -1 .4 0.8
-0 .5 to -0 .9 2.4
0.0 to -0 .4 3.7
0.5 to 0.1 7.3
1.0 to 0.6 14.0
1.5 to 1.1 25.6
2.0 to 1.6 43.4
2.5 to 2.1 45.7
3,0 to 2.6 34.8
3.5 to 3.1 24.4
4.0 to 3.6 14,5
4.1 + 34.0
251.2 total  
sieved 
wgt. of  
sample
% of 
sample
0.2%
0.3
0.9
1.5 
2.9
5.6 
10.2 
17.3 
18.2 
13.9
9.7
5.8 
13.5
100.0%
F ig .  23
15-
00
CO
WGT
jZ) Unit
K 2 0
0 Unit
LEVEL 18
(c u l tu ra l )
weight (or)
-4 .0 to -4 .4 13.3
-3 .5 to -3 .9 0.0
-3 .0 to -3 .4 3.2
-2 .5 to -2 .9 5.2
-2 .0 to -2 .4 4.9
-1 .5 to -1 .9 1.9
-1 .0 to -1 .4 1.5
-0 .5 to -0 .9 2.3
0.0 to -0 .4 2.9
0.5 to 0.1 4.9
1.0 to 0.6 10.4
1.5 to 1.1 20.8
2.0 to 1.6 31.2
2.5 to 2.1 28.7
3.0 to 2.6 18.9
3.5 to 3.1 13.3
4.0 to 3.6 10.4
4.1 + 29.1
202,9 total  
sieved 
wgt. of  
sample
% of 
sample
6.6%
0.0
1.6
2.6
2.4 
0.9 
0.7 
1. 1
1.4
2.4
5.1
10.3 
15.5 
14.1
9.3 
6 . 6
5.1
14.3
100.0
Fig. 24
20  -
WGT
0 Unit
K 2 0 LEVEL /9
{noncultural)
% of
0 Unit weight (gr) sample
-2 .0  to -2 .4 1.0 0.5%
-1 .5  to -1 .9 1.1 0.5
-1 .0  to -1 .4 1.8 0.9
-0 .5  to -0 .9 2.1 1.0
0.0 to -0 .4 3.0 1.0
0.5 to 0.1 7.2 4.0
1.0 to 0.6 16.7 8.0
1.5 to 1.1 27.6 14.0
2.0 to 1.6 34.8 17.1
2.5 to 2.1 30.0 15.0
3.0 to 2.6 20.3 10.0
3.5 to 3.1 15,0 7.0
4.0 to 3.6 11.3 6.0
4.1 + 31.0 15.0
202.9 total 100.0%
s ieved
wgt.  o f
sample
O D
en
WGT
0 Unit
F ig .  25
M 3 0  LEVEL 4
(noncultural)
0 Unit
-4 .0  to 
-3 .5  to 
-3 .0  to 
-2 .5  to 
-2 .0  to 
-1 .5  to 
-1 .0  to 
-0 .5  to 
0.0 to 
0.5 to
1.0 to
1.5 to
2.0 to
2. 5 to
3. 0 to
3.5 to
4.0 to
4.1 +
-4 .4
-3 .9
-3 .4
-2 .9
-2 .4
-1 .9
-1 .4
-0 .9
-0 .4
0.1
0.6
1 . 1
1.6
2. 1
2.6
3.1
3.6
% of
weight (qr) sample
18.1 8.8%
18.0 8.7
47.1 23.0
16.1 7.8
36.7 17.8
15.9 7.7
8.8 4.3
5.8 2.8
3.9 1.9
4.2 2.0
5.3 2.6
5.7 2.8
5.3 2.6
3.7 1.8
2.4 1.2
1.7 0.8
1.5 0.7
5.6 2.7
205.8 total 100.0%
sieved 
wgt. of 
sample
